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Overall prediction performance captures aspects of discrimination and calibration. Overall prediction performance was assessed with the Brier score. The Brier score indicates the mean squared difference between the observed and predicted probabilities of PTSD; good prediction is demonstrated by low values. As the Brier score varies depending on the prevalence of the outcome, Brier scores scaled by their maximum possible scores were calculated, where Brierscaled = 1 -Brier / Briermax. The scaled Brier score corresponds to the proportion of the mean squared difference between observed and predicted values associated with a non-informative model that is accounted for by the current model, and ranges from 0% (non-informative prediction) to 100% (perfect prediction). Of note, it is not possible to calculate scaled Brier scores using the bootstrap internal validation method described above and, thus, scaled Brier scores were only calculated for models internally validated with cross-validation.
PTSD risk prediction sensitivity analysis to assess for bias in using twin data
We sought to examine whether the presence of non-independent observations within our twin sample may have biased our measures of prediction performance. Specifically, higher levels of similarity in the risk profiles of twins within each pair (compared to unrelated individuals) may have overestimated prediction performance if, during internal validation, the model was 'trained' on one twin and 'tested' on their co-twin. To address these concerns, we performed a sensitivity analysis using ten sub-samples consisting of only one twin per twin pair (randomly selected in twin pairs where both were trauma-exposed), and compared the average model prediction performance obtained from bootstrap internal validation in these sub-samples to the performance in the full trauma-exposed sample.
PTSD risk prediction using cumulative risk score
A risk calculator with multiple predictors may not be straight forward to use in clinical practice. Therefore, we also derived a PTSD risk calculator with a single cumulative risk score predictor that could be very easily applied in clinical settings. We generated this risk score by combining statistically significant risk factors for lifetime PTSD in trauma-exposed participants (from Table 2 ) into a cumulative risk score (range 0-2; using criteria: childhood victimization=1, and direct interpersonal index trauma=1). We used this variable to develop a logistic regression risk prediction model. We tested the validity of this model using 1,000 bootstrap resamples to obtain overfitting (optimism) bias-corrected estimates of prediction performance. These estimates may be overoptimistic and this method is not true internal validation because the variables used to generate the score were pre-selected based on results from this dataset. Model prediction performance was measured in terms of discrimination, calibration, and overall prediction performance (as above).
SUPPLEMENTARY RESULTS
PTSD risk prediction internal validation
The results of the bootstrap internal validation of the standard (non-penalized) logistic regression model are described in the main text, and are outlined in Supplementary Table S8 . We found similar prediction performance results for internal validation of the standard (non-penalized) logistic regression model using tenfold cross-validation (Supplementary Table S8 ). Therefore, we have presented only the results from the preferred bootstrap internal validation method in the main text. Additionally, we found similar prediction performance results for internal validation of the penalized logistic regression models (Supplementary Table  S8 ), indicating that these methods do not substantially improve accuracy of our model. Therefore, we have presented the results from the standard (non-penalized) logistic regression model in the main text.
PTSD risk prediction sensitivity analysis to assess for bias in using twin data
We performed a sensitivity analysis to test whether using non-independent (twin) data biased our internal validation results. We compared bootstrap internal validation results from ten sub-samples consisting of only one twin per twin pair (randomly selected in twin pairs where both were trauma-exposed) with results from the full trauma-exposed sample, and found that the average prediction performance in the sub-samples was similar to the results in the full trauma-exposed sample. These findings indicate that using twins has not biased our results. A full description of these analyses is provided in Supplementary Table S9 .
PTSD risk calculator formula
Standard logistic regression model:
Odds of lifetime PTSD in trauma-exposed young people = exp(-2·290143 + 0·410078*female sex + 0·2426267*minority ethnicity + -0·1516597*standardized child IQ + 0·0398603*standardized child internalizing symptoms + -0·0787415*standardized child externalizing symptoms + 0·4436153*child psychotic symptoms + 0·8537997*child victimization + 0·1746929*child accident + 0·3622164*socioeconomic disadvantage + 0·0018585*less than two biological parents at home + -0·2306189*family history of mental illness + 1·827269*direct interpersonal index trauma) Predicted probability of lifetime PTSD in trauma-exposed young people = odds / (1 + odds)
A full description of these childhood characteristics is provided in Supplementary Table S1 , Panel C.
PTSD risk prediction using cumulative risk score
We tested the validity of a PTSD risk calculator based on the PTSD cumulative risk score in trauma-exposed participants (see Supplementary Methods). First, higher risk scores were more common in participants with PTSD than in trauma-exposed participants without PTSD (Supplementary Table S10 , Panel A), and bootstrap validated AUC was 0·73, indicating adequate discrimination of trauma-exposed participants with and without PTSD. Second, validated calibration-in-the-large was 0·00 and calibration slope was 0·99, indicating good calibration. The observed prevalences of PTSD for each risk score agreed well with bias-corrected predictions, further indicating good calibration (Supplementary Table S10 , Panels B and C). Finally, this prediction model had a validated Brier score of 0·16, indicating adequate overall risk prediction performance. 11 adapted as a clinical interview. 12 First, we coded index traumas in a set of trauma types. Where index traumas consisted of several trauma types, for example both sexual and physical assault, these were all coded; therefore, trauma types were not mutually exclusive. Coded trauma types were adapted from the Composite International Diagnostic Interview (CIDI). 13 Next, we coded index traumas in a set of trauma categories. This variable described mutually exclusive subgroups of trauma-exposed individuals, required for analyses which compared subgroups of trauma-exposed participants. Coded trauma categories were developed based on previous research findings that interpersonal index traumas are associated with higher rates of PTSD than non-interpersonal index traumas, and that direct index traumas are associated with higher rates of PTSD than witnessed index traumas. [14] [15] [16] [17] In order to compare these groups, we developed categories to describe whether the index trauma was interpersonal (actions of another person intentionally causing or threatening death, injury, or sexual violation), or not interpersonal (accident or illness); and within these groups further specified whether the index trauma was directly experienced by the participant, or witnessed only. Other trauma categories were network trauma (a traumatic event affecting someone in the participant's network that they learned details of, but did not did not directly experience or witness), other trauma (any other trauma that did not fall into these categories), and declined to answer (where participants declined to disclose details of their experience, often due to distress; classed as missing in analyses of predictors of PTSD (n=6)). Trauma types and categories are listed in Supplementary Table S3 . Trauma dossiers from each trauma-exposed participant were independently coded by two psychiatrists blind to any other information about participants, to indicate types (inter-rater reliability of kappa=0·83) and categories (inter-rater reliability of kappa=0·89) of index traumas experienced. Family socioeconomic status was defined through a standardized composite of parental income, education, and occupation. The three socioeconomic status indicators were highly correlated (r=0·57-0·67) and loaded significantly onto one latent factor. The population-wide distribution of the resulting factor was divided in tertiles, and the lowest tertile was used to indicate socioeconomic disadvantage in these analyses. The table presents summary statistics for characteristics of the E-Risk Study members who participated in the age-18 assessments (n=2,066). Where data was missing, we have used pairwise deletion. A full description of these characteristics is provided in Supplementary Table S1, Panel C. In addition to this information, the prevalence of mental health conditions, risk events, functional impairment, and service use in E-Risk participants at age 18 is provided in Table 1 . IQ = intelligence quotient. The table presents unadjusted odds ratios (95% confidence intervals) for the associations between lifetime trauma exposure and each clinical feature in the overall sample (Panel A), between lifetime PTSD and each clinical feature in the overall sample (Panel B), and between lifetime PTSD and each clinical feature in trauma-exposed participants (Panel C), all calculated using logistic regression models with robust standard errors accounting for clustering within families. Where data was missing, we have used pairwise deletion. A full description of these clinical features is provided in Supplementary Table S1, Panel B. Bold text signifies statistical significance with p<0·05. PTSD = post-traumatic stress disorder; ADHD = attention-deficit/hyperactivity disorder; NEET = not in education, employment, or training. The table lists the prevalence of each clinical feature in the overall sample (Panel A), trauma-unexposed participants (Panel B), trauma-exposed participants (Panel C), participants without 12-month PTSD in the overall sample (Panel D), participants without 12-month PTSD in the trauma-exposed sub-sample (Panel E), and participants with 12-month PTSD (Panel F)· Where data was missing, we have used pairwise deletion. A full description of these clinical features is provided in Supplementary Table S1 , Panel B. PTSD = post-traumatic stress disorder; ADHD = attention-deficit/hyperactivity disorder; NEET = not in education, employment, or training. The table presents unadjusted odds ratios (95% confidence intervals) for the associations between lifetime trauma exposure and each clinical feature in the overall sample (Panel A), between 12-month PTSD and each clinical feature in the overall sample (Panel B), and between 12-month PTSD and each clinical feature in trauma-exposed participants (Panel C), all calculated using logistic regression models with robust standard errors accounting for clustering within families. Where data was missing, we have used pairwise deletion. A full description of these clinical features is provided in Supplementary Table S1 , Panel B.
SUPPLEMENTARY TABLES
Bold text signifies statistical significance with p<0·05. PTSD = post-traumatic stress disorder; ADHD = attention-deficit/hyperactivity disorder; NEET = not in education, employment, or training. The PTSD risk calculator was first derived using the standard multivariate logistic regression model predicting lifetime PTSD in trauma-exposed participants ( Table 2 ). The table shows the internally validated risk prediction performance of this model, using bootstrap resampling and ten-fold cross-validation. The PTSD risk calculator was then derived using penalized multivariate logistic regression models predicting lifetime PTSD in trauma-exposed participants (penalty terms were an average of the optimal penalties found across the ten folds). The table shows the internally validated risk prediction performance of these models, using ten-fold cross-validation. The table also shows odds ratios for predictors based on these models. The PTSD risk calculator was derived using the multivariate logistic regression model predicting lifetime PTSD in trauma-exposed participants (Table 2 ). Panel A shows the bootstrap internally validated risk prediction performance of this model which was developed in all trauma-exposed participants. We were concerned that using nonindependent (twin) data may bias our internal validation results, and undertook a sensitivity analysis to test this, shown in Panel B. In this sensitivity analysis, we tested ten subsamples consisting of only one twin per twin pair (randomly selected in twin pairs where both were trauma-exposed). The average prediction performance was similar to the results of the full trauma-exposed sample (Panel A), indicating that using twins has not biased our results. We generated this PTSD cumulative risk score by combining statistically significant risk factors for lifetime PTSD in trauma-exposed participants (from Table 2 ) into a cumulative risk score (range 0-2; using criteria: childhood victimization=1, and direct interpersonal index trauma=1). Panel A lists the percentage of trauma-exposed participants without PTSD and those with lifetime PTSD who had each risk score. Panel B lists the observed prevalence of lifetime PTSD in trauma-exposed participants with each risk score, and the odds ratios (95% confidence intervals) for associations between each risk score versus 0 and PTSD, calculated using logistic regression with robust standard errors. We tested the validity of this model using 1,000 bootstrap resamples to obtain overfitting (optimism) bias-corrected estimates of prediction performance. Panel C lists the bias-corrected predicted probability of lifetime PTSD in trauma-exposed participants with each risk score, based on this validation.
